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S 31* ^O^CHI OIDI §X|2]3, 0|5(- g^P g& 3HHHAIE-HPSC) SE^ XI S 5^ g£H°J S# 3HHH Ala 
A|§^ 2^= 9HHH Al EH ^?g^ 5? 2 2EH^ ¥ }H 2| 33 Xf 36!. ^ " ^" 3I61EI- " A|g" 51^11 

3£feO. XII12fe §h Ef¥0il g|2g S^SICH ^ 2 £(102) HI A|§ 361 ( 104) M SSShfc 

01 psc eauoom EAiea. ^ 36! (102) a- Aie 36Hio4)g 2adoo)2j ngxi- (eaishi a k M)oii 

S^SIOj, S 21^ ^OtOII OIDI SXI9 b[2f ^0I , 2EH(100)2] 33 ^22} ^2, Oil ■ fiOi, 

2^2] 3600 RPM 2 EH 21 S^hr 902 2tg AH 5L S^og ^ElSOi SID. 31^25, 5161(102 S 
104)^ & B^Oil S^SCH Si 361 22(106)fi 8g»Q. HHS PSC SEi^ AIS 5! £(104) 51- *!H 
S ^e 9HJIHAIEH (108)Sf SB ^g 3HHHAIEHS sfSSE^ *23I£I01 SICK 

saai^aaion/Hfe seioii ?g 3hhhaieim xiisehxi an, a 6! oil ?hhhaieh2] mania, oum moi , 

MBX[D\ 3HHH AlEHfi ^^jahOi gxlg 4- £12^ g^e* 5>HHHA|©^ U a^ 3 3?e>S XI36fe 5101 a 
§321 a 211^ £ICH SACK 

PSC 28(100)21 ^gOH &CHAH, ^ 3fl(102)j». A|g 361(104) SU =?B BW M A| EH ( 108)2] *iH 3£»S 
AIS Sil 3^£I3, B£f 33(110) 9BWI 33 S^CI. A|g 36!(104)0l ^HIIHAIEHdOSjS BoW 
0\D\3D\ HHSOII. A|g 36!(104)e eSH oe^ spg ^Efe. 2 EH D[ ^?e£l^ S&0II. 

361(102 » 104)011 2|2|£J a## AhOl^j ^2^ 90° J I- £12^, ^361(102)8 S6H 

aWOH CHSK)| AI^M 8Cf. 3 61( 102 §J 104)21 ail A>0|2] ^22h Hi 3612J SZ! ZI3 

b, 2EHdoo)2i aaiKEAisFxi arsjoii ^232^ aea x^is asmw 5jax*0|| sja^M 
23(100)21 aa»fc «a»>iia s^iskm aiawne. aa»si« " asr ai-M" slip" factor )em 

XISAI3PI EH ^ OIL ^HI3 2§, ffla»0||fc £g|°| §f0|| ¥^32^ dlSIIShte OPI^EK 

2Q(100)^^ AieSCH §^ ^277hX| ffH2| ^IZI §°J 2EH(100)2J SiaX^OII ¥^h£i^ A|g ^3 

2 «A| 361(102 S 104)011 3 = ^ a^Z! fltf2f£2| AI-2JCHI diai&CK QjaAf, AIS £Bi 5J0I^ 
5^1 AIS 90° 22| 91 g 2|2M 201 ^26Fa. 2EH(100)2f B6f 
PSC 2EH01I Q\m ME ^3^, 5H2HAIEH2J XI §@ El- £1-01 EH A|§ iZJOl OfU ^2 Oil CH oH 
AHB il^lfSJ^I ttH°0il, g«^25 ^EK 3EH2^, BW EH Al EH ( 108)2] 5M Al^il^^ , 
2EH(100)2| AlifiD, ^§ eOil ^>il 361(102 S 104)2] gJEIEl^OII ^liofOl XHI^X^Oll 2]5H XI 
§SD. * ^l^ ^OtOII 5 XI 9 2xH^, 2 EH 361 gjnie^:2| 2I2&2I Stg PSC 2EH2] A|g 

&mmj\ wmow, Mmms= mzii} §°J8 a^a. 3hiihaieh(io8)2] ^hiih ai id r^^h ai 

eoi ofy ^eo]i am zmmsi^ ^^^ah, ai^m ^ ah ^ n bd\d\ lh? ^a. 3 inf , 

361(102 ^! 104)011 a^Zf2| ^12^ A|§ PIZ} g2l 90° SCf ^^1 £JH, A|^ £3^ 

ch ajg Aie §3fio ^^i ao. 

A|ge2] 3HHHAI EH (108)2] ligi 3^IM M^SPI ¥1^ S P|^ ^0^1 gXI& ^ SHgg, Ale 
361(104)31 ax^|2] BUMM&±m m^M31, Ale 361011 2H, ¥1^ ^2 S , 

2EH(100)2] A|= §31 S^AI3I3| SKM , 3HEH Al EH ( 108) SB Oil A|§ 3HHH A| a ( 1 12)S S^AI^I^ 
3dOID. Ale 5HHHA|EH(112)^, SB 2Ej J\ ?B ^2 Oil 2^5^ , OHM MOi S!^ ^?lx| , 5 XI El^ 
^2 MU\±E\(P1C Sfl) 2fe ^EilOIOjl 2JSf01 ^dlSEf. *£|SMI2, dl^, Ale 3H DH Al EH ( 1 12) 

2] £,^01 i&[5{og 2EH(100)2] Ale §31 OI^M AhSSKHSiS 2EH(100)2] axil Al 

e ^IZIOil §31 5]CH§ 6hXI^ ^§ICf. 0l^5j2§fe, 361(102 ^ 104) ^^12] gjH|0^^h ^Sf6^ 

§^ ^§2] 2|£i ^xi mj\ $\mo\ , Aie 36K104)hi ^H2j 3hhhai&^2j 3^1^ Aie ^izi- e 
o| 2^2§ aasjcHo^ Si-Cf. 

S£H2| PSC SEib, i^2§, m, ^ ^MSIA^ ^2] Al^ij ¥6H ^eA|5|P| ¥16^01 , D\ 

g, ^^1 S OilCHe(HVAC) Al A^Oil Ahg^Ef. HVAC Al^^jg, OHM SOI, g£, XilCH & S CHI ?±£z 

2JZ12] fi oi, XII CH ^3 Oil Cf§ §X|2] Zf^^l21 ^§011 CH^ * ^111^21 ^e^f 01 

dH ##2] a 2! OH 2J5H ^B\\ &mmtz 3*3. AhOIMOH MO. (U^AH , XilCH t^S2J 4- Slfe g£ 

fi ssapi ^imoi , hvac ai^h^ " ^1^21 s?" ^zhm ^ss^ D\m ^ ^^01 ^cho^ §[ 

OF. ^3f^2§, 3^2] £Z! OlShCHI AH HVAC AI^H^ §Se[ 3fS-g^g ^hXIOI, ^2^j2§ ^ 

¥ moil AH 5[§aDf. PSC 2 EH 21- 2EH2J 5] 01 ^§ tig 2 EH D\ axil ¥6K»IA-| ^?e^ 

[EHEi- ^CHXI^I OH ^ Oil, HVAC AI^H ¥6F§ eJ6K>! 2EH^f bim^^2§ ^§8^1 SCf. Eel 

HVAC Al^^2| §i Ma ^jg HVAC ¥o|- £Z!8 °}^6h2^ i^Bfb 201 fi^£|fe 2 EH Oil 

9iO\M, MCI- EH ^XHe! ipe bl^MM ggShCK 0|2f ^8 OIsM e DE OH^ 2EH2| 

ais oil ch^ ^e big se[ ofUEh Aie §011 ^mmn £i^ 0101 gxi@ ^ s ^i^i^ej ^meh^2] 

^3f§AH UaUfe 2 EH 2| Ahg 4^S2] Eh^M S^^Ef. 

HVAC A|^g2] 31- S g^2] HI!f§ AH UEfLfb ^Ol UimMM ^^5PI oH^^g, A|^§jO]| 

fi^Pfi ^^A|^|2^ Al^gj E&m 51 01 EK HVAC AI^U ^ S Al 31 ^1 ?| & 

fi^Oil QJ El- HVAC AI^IU ¥^fi ^eA|3l^ 2EH2] ^2g ^SA|5I^ 5101 Q. PSC 2EH 2f 
2 EH Oil 2J8H ^Petl^ HVAC AI^H ¥6K)il CH 6H AH = , ^§21 2 EH ^2 XHIOiM S6^| Z\m<X , 2 EH Oil 
aS12} ^H^fi ^IfAI^I^ 5101 I28fCf. 3ZHU, PSC 2 EH Oil CHoHAHfe, OHM SCH 2 
£1(100)21 3HHHA|EH(108)(XHI12)2f ^Pe 3HIIHAIEH^K OHM MOi 60Hz2J ggl OH AH 2] ?§§ 

3&6^ ^Zj AHIMOil EHshCM il^sl @EL ^Hf^2^ ( gS 0|2]2| ^Ef 4- Oil AH PSC 

2 EH 2] ?§8 sl^j §3MCf 3H, Uime^2J 9§I UEItdEL PSC 2EH2] QH¥ XII ^-^ ^2 XilOi^h 

a^j ^n^2j ^sfoii 2]5H &S£ife ^ k zh2j eeoi ^xHauie>, 3zh^ ^e^^¥EH2] 

^ 2 EH D[ 3 a^l ^E^ Oil AH £j**2j ^^i UEfLH2^ ^^ll£l2iPI ttH^Oil , Hime^21 ?§I 

HVAC AI^U §gf 5§6PI ¥I6H 2 EH 2] ^£1 SS5fb g£H ^1^2] ^P^Oil 2JCHAH, 21^2§fe 
2 2^ 3 6f a^OI S^2I^ 2 2^ 3 ^ 2EHfi Q^QQ. 0I2F 2 EH §y a@12J 

A[§8, a^/^Eh^(MM/o||s*) ^XIo^AH, 2 EH Oil g^£J^ a^2| ^E^fi ^sfAl 

U2^M1 2 EH ^22] ^sfS ^^5^1 MM/S||s* y|gg ^Xl 6^ §^ §31 a 
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eshs/d sb x^ gj &m.m sei sxis^ 3±oii ammo. o& sei2i Ai§g ( oiis mch , 
am*! u° aa» 2^, yim^ Aie £3, tiling ye axil ¥§[ a# % , b^j- sehoii 

AH fi^PSJ^ A|= S(5Efe) ?S 3HHHAIEI2I JOS B6H JfidS £J£I££} ITS B£i £E|2| A^gOil d| 
mOj a* 01EH §S1 HlSeCh MEI 6MIS, 321- SB £Eib §g§l 0^ S^M B& £ 

OISOI HIMhQ. 

Ct& SEjg A^ofi= §§^, S^B^S^, eE i2|. ^oi a, a. AhOI CHI Cf^ BtHEHB 5^6fh 2 

aasoii 2J6H, b& se^ a& ejb g oi^ ai-us¥EH en- ^nf4= 2^21 nisi 

iJ£^ SCI. 01 2J- =?£2\ &JtX\ HSUAH, Oil B M01 , 3^ 2E^f B£J- £hB 

£^^¥EH 4^8^ oj bH EH CHI 2ISH ttHOHAHxHg, 51 B ri^Oil £EHS 33 S^fe h 

4= Sl^ S?^ S«&CK I^AH , H§g Cf^ £EHM A^geFfe A|^B2| 2§ g Afg g 
gEHS Site SjO UEIBCK 

chAh a§!2S¥EI i^SIb £ EH Oil CHei- «»a 2<*2| ^XilS xH&iaPI 01221 AISIz: 

£EHM B& 51 SI Oil gJAI3S^ 3 S S^AI^l %m BfcHEI2| §§S ¥^3B US 4>B0| fi? 

9CK 3ELHU, □ & 2Sie " AISeilO|M{simulate)" 6PI ?ioH fifieh ¥^3B SIS 408 S^SMI 
53i 4 giU, 3S BoH. Lf^ 2 EH It £J32| ?§AI1{ 4 KCh 

a »hgo| sxjo Ah^sh gxiism sehsi ai^ssi m±m ac seh ai^hm hissi- 
t soia. oi an & asem siahoi, ^aisi^ ^oiiah zm^s =3011 m£K & 

gjge, anga a hi23#m ^xm, xnng^oi xhm §j Hi2B¥2h »naa shib :>fxim, zni2g 

dOI XHM S XHI2&¥2f, BIISEIB^MO- E fll22!<y Snie^M 3>b AC 2EHM ?SA|9|3| AC £ 

eh =?m M±mm aisea. xhm s xhi25!^b ah^ m&$\o\ 21a. s aia^b ^ 

s^i 2-^ ac &&s\ m9\a ac sm hi 2 ¥i^ ac s^h^ b»s^i 2-^ a 

SI 401 S&e[Cf. 2-^ 2§l XHM 2^01 XH1»S| i^Bim, XHI2 2^0| 

S^SJfe 7S\2&°\ BX^M ^bCf. 2-^ ®m 402J XHI1^2| eifb, XHM XHM ^ HI 2 

B¥oii am m^m ^§sa. 2-^ 2^ xii2^°] s^ex^ xhi2 g<y^ xhm ^ hi 2 e+¥ 
oil am m^m %m 2-^ 2§!4&b sj^s^ 211 2^1, sehs ^^ai^pi ?i6H 

XHM ^ HI2S2I ^^BXhOII XHIS£j^ XHI1 S XHI2 ?l^ Sg[2£ e«»CL 

g ^S2J ^A|0j|0ll If El- , 2-^ 2?!4B8 m± ^ ££(PWM) °J WEH AI^^JM ^J^£J^ 2 

sib ac s^oia. ^pe ai^^b dc g^^^e xiiss^i mm ac s^spi 401 
s^^a. pwm eidHEi ai^ub dc 2 em 4^1 api ^ sh ^t^& 0x^21 t xhm sj hi 2^ 0 

XfM 2-^ 2JWEH U^S 5^§!EK PWM AI^UB, SE&, 2-^ eibHEHal^OII SSBOI DC &® 

m 2^£^ ^SA|3|fe ^:?IS 4&3f, 2-^ ^^2^21 HI1 S^OI XHM^HJ BX|- 

S=&0il ^^£111, 2-^ XHI2 ¥1^ 2^01 HI 2^21 #^0Xf S&Oil A J^£J£^, HlOi 

6JsM ^^a^oj >^?is 4B2j e^M hi oi i hi oh 431 s^^ek 

^ Ef^ =^ S SSOII SiCHAH^, S¥^ 0|6f°| ^IXHOII ^S£IH, ^¥^ 3 }!XH^¥EH ^ 4 

£I^U, ^ ^S^l ^A| Oil Oil 2I5H 4 2iEK ^ S §§8 ^¥@ ^61 S^P S 

?|0il ^61 ^IXHSIOI iUfe fi^M » SB Oil 2I5H ^P^£IOi g^^Cf. 

^ S Ail Ai Oil £31 ^^6f0j, 01 EH ^A|0j|2| ^Hl^ ^SI BoW S ^S°J SiEIS SSthO. 

Q§8, ^ ^SSI dh^^Eh ^A| Oil Oil CHoHAH £2* &£6f01 ^ All 61 ^SthCK £^011 &CH 

AH, ^^S^Oil OioHAH^ §g§| §12 ?1 SI £2 Sill OlgS^CI. 

^ ^ h S°J OIIAIS 6! AI Oil Oil DSf, £ Ei Oil AH 2^1^^^ AH^ ^ 3HS| SEH 3^01 SJS2I 

= ^jAhojj S^£I2^, PSC £EH2f 0^ 2-^6j ^£ SEH 2-^ 2^SJ^0il ^£ £ 

El ?m Al^gjOl XHIS9EF. 3^Jal^^ £Ej£J Al^Hf ^§§2! £EH 2^Z)0il M^9\ ?i^^£« 

^5f^AH UEI^ 4 91= XHl^m£^ ^ ^§@Q. SE^, 2^1 SJS^ SXHI ^P§ ^ 

£ Oil AH MM/6il = ^ ti\mW ^ XI 5^ AH , £EH2| ^£ ^£^ ?§i 4 2i£^ ^Bo[D\\ 

DH, £21 S55fS, HI2£fe ^ ^A| Oil Oil EfEf HIS9 2-^ 2^1 Oil B^ ^£ 

£EH(150)M ^H^ k ^l£^ £A| SQ . £EH(150)^ ¥ ^H2I H§Xf g^l, ^, SEH ( 150)011 AH 2^l^j£S AH 
S ^^£|CH 211= 4 g<y(152)3f Ale 5l<y(154)g SSffCL £EH(150)°I 5l6j(152 SJ 154)B, 2-^ 
2^121 HI1 ?l^ S^ h (V P1 ) 9i HI2 ?i^ S^(V P2 ) gfBOil ^ S^Cf. 2-^ 2^^, £EH(150)2J £13 
^]0f^AH UEfy 4 Si£^, ^§HJ 2|£, 01IS MOi 90° S 3^(V P1 S V P2 )S 

s^af£^ §j e^a^ aoi d^^ima. 

£EH(150)^, ^ 9HIIH AIEHS S^6fX| 8tH, ^BH°1 PSC £ El Oil 21^2^ XHIS£|^ 4 A|^ 

g^ AhoiHj 5s ^^m ^Eiaf£^ ean°i psc £eh^ah Hisa^ 201 d^^a^p. 011s m 

01, SEH (150)fe XHI5E Hf§ gOil 4 ffi Ale gf g^S B±5| g^afXI 0161011, 21 

¥ s^oii oi g j\^m ^ 3<y ai Aie g<y ^^121 % B¥M i^moi his^ ^ ^iek #e«2i psc 

£EH£1 ^^Oil OQ-EK 5!>f!(154)8 3^ £<y AfOI^^ HIS3H, ^^(152)MCf 4^2] g<M 4^« i> 

j\ tru^oii, aa( 154)21 snie^b g^i(i52)2j gjni^^sa aa. ^bh°j psc £ehbi s ^^chi 

2101 AH , AC ££!£^¥EH ^ Oil , ^ 3£1 ^B MP- A|§ ^BOil S 2^01 B^f 9EK OldHth 

6i S o^oj xfO!^ eJ6h01. ^^25, ^Pe 3HDHAIEHM AI f§ ^1^^ S^6^ ZiZAm 

Q. 0IIS MOi, ^P^ 3H nH AI EH S eoH B^ 230VAC, 60Hz S^Oil 2^9 ^EH2J 230VAC PSC SEH CHI EH oH 
AH, ^ g^BOil oj^FSJ ^ ^ 230V B BBOil , AI S 5!d ^BOil B^£lrr 20% § £ ^ 

>iU 276V^f @Cf. 

2^1 M0\2\ X[0\m eSHAH, g ^ h S2| £A|9 ^A|0j|2J SEH (150)011 2-^ 2^01 

v P2 > v P1 e ss§f£^ ^ e^si^ 51 oi a. bs, seh §^ §y ^h^oiiah ai§ 3 

3HDHAIEHM S&5^ e£H2| PSC S EH ^ AH ^§£1^ S^Oil , ^^S^(V P1 ^ V P2 )2| ^Pi^B 
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BlD\£i 2Ei(150)2| ^ 5J<M S! Mm ^&Q\\ 2] 6H B4BHte 3^51 g^6^l £^£Jfe 5101 bfg- 

*] 6m . 

ZIEHU, ?|# 2^2| ^H^S £sfA|^2£M-{, ¥^2^ 2Ei(150)2| ^2 §^ 

Oil, & »B2| ?S AI^BS, OhBHCHI ^AHISI 3xH^ , SSMVpi 3! V P2 )2| HCU 3JIS B3AI31, 

zjinoj ^Ajoj| p)^ B e/s||s*o| *]§J*12^ gjga h ^ XI 6^ AH , 31 E^2| big, = V P2 /V P1 

2^ 2A|E|i= a&2| Ah Qj B ^,§ Ai i5j og 819 8131 SXIffCK SE&, HQS] S?| A|§01|AH 2x|| ¥ 

» q?swxifii 2^ a si SB, ^£> h hb(v p , si v p2 )afoi2j ?i& ^2 231*5 *jij*!2^ H9e 

^ gjgoj o||AIS Aj A |oj|ot| Qj ap ^Aj( 152 oj 154) CHI as^ ^#^2) ?|# 2|2 »0|fc. §ai2j 

PSC 2EH2J AIM 3 a 3- ^§ 3HHHAIEHM SflStGl 2^ ^HfSCf^, ^§2J =>J2g 

*p JH2] ¥l^ HBKVp, SI V p2 m I^JSfb 2-& 2^8 S^AIS2SM| XllOISCf. Oia 2EI(150)2J 
S^OII SjoH ^CHXI^ 0l^=g 2E12] sJ5! ^2011 5*5* 6MI 3£ AfOISJ AjEH^j ojAJ- AIHMM 

8Xltt 4- SJitz fe^OICf. Olfe. 2f2fs, ^Ajoil CHS MM/61|s^ m S0 | agshSI ^X|£]£r §°1, AIS 
Oil MSSFb BIS ^2M S»6KM S2J CH S ^20]|AH2 89 XI39 g?j£J §31 SEi^h Sgg 4= 
2i5E^ SQ. 2EI(150)2| 2J2|2] 3<M0j| B^SEIfe: 2^ §™ BJIOII/d AHS HJIM 3PI 

MS0II. 2*2*2| 3<3(152 SI 154)011 QjoHAHb AHS C[g «M/8||5* blgOl ^XI£!EK 0ISKMI MP- X[ 
M\8[D\\ AHirS tihSf ls h 0l , 2-9 »ISSH?I S^SJSb 2EH ^2| ^22] SSI ^ CHI 0\B[0\ 

at^si a a a^oii as- age mm/sii = * uiee ot^m =?&ms= 201 bi^eia. 

S Bt90|| COS ?I9 2^(V p1 » V p2 )M SSS^I ¥l^ 2-^ 2§J^ S ^IXI EfS ^EHM XII ^ 2i 
CK 01IS MCH , 5§ ^^Eh ¥1^- MR^m X1IS8PI 9\8[0\ S§ ^ CHI °]6H ^§£lb 2-^ JH^ 

j\ ¥ ^h^j ih^^isah xiiss ^ sad. in^^i(e)°j 5§8 iq^^i oj 

5Ee[ 3-^ 2-^ ^ " 2^ (Scott connected)" ^ 

QJ\^M M^m m^2\ ^^2\ 5§g mm ^3I^^Mj ^J|Hg 

a. 2^^i ^n^s £3ai^)o^am ^tyecL 

CM ^1 AH , S^l^jo^ 2-^ ^^8^1 ¥i6h04 , o] tHEHS 5&5fe si^SAH U^^6Mi 

HISSQ. X-1l3£b B ^ V S°J ^A|0j|01l OJSJ- ^£ 2H ^§ Al^^j(200)M EAISCf. 

A|^ij(200)g 2EH(150)S ?§6|£^ WBSIShM Q(H2£ ) . A|^(200)B Ef^ AC 2^°J ^ 

oi £x-1l£F ^IS 5Efe m?} 2XII0II S^S^I flff ^oj &XK202 ^ 204 )S S^^EK Sel, 

A|^^»(200)^ BXK202 S 204)011 AC S^o^ ¥& ] ^ai^ AC &*>m §^ 

US(210)M SBSD. US(210)b 2AIS ^^Hj- ^l^S X1I1^°1 ^0122(212 ^ 214)2F 

2AIS = ^ CHI §^£J2AH XII1^2| Ef0|22£F XH2^£j D0|SH(216 ^ 

218)M 5BBO. a0|22(212 SI 214) AhOI^J g ^H(220)b BXK204)01I g^£IH, 

□ 0122(216 ^ 218)A^0I°I g ^2(222)^ BXF (202)011 S^^Ef. §^sj^(210)^ <£2] 

BXK224)£[ BXK 226)^011 §#3 DC BXK224 * 226) A^ 01 011b 3H 

HHA|EI(228)^ AhOI CHI a»E|0| fflS(210)2| ^E1 «Biea. 

S|S(210)b 01 Ql gXI& ^-12^ SIB BXK202)0II ei^^b B^ AC^gm §W6h01 ( XII320il 
2AIS BXK224 3! 226)^011 HISSF2^ S^ffQ. BXK224 S 

226)^21 §WS 2! & SI 3}|b(V 2)S RMS B^ AC 2^3f >i2j =^oh>1l BCf. 

A|^§j(200)B B «^!XI BtHEi sj^(232 §y 234 )S ?^£1b BfcHEl US(230)S SSSa. — 
^1X1 ojtHEH sj^(232)b XI1 1 SI X1I2 M^!XI £H3(lags)M 5^613, XII1 M^XI EOb 
^JS(210)SJ BXK224 SI 226) SB Oil HI1»2| 2^ Sfl(236 SI 238)^ 

SO. H^IXI BbHEl s]^(232)£J HI 2 H5dXI £H3^ BXK224 » 226) &B0II SI 2 

»2| 2^ ^^IS SM(240 SI 242m ^SSO. M5JXI sj^(232)2f §^6^1 ^SXI BbHEl SI 

^(234)^ XII1 SI X1I2 ^^!X| BOS S»M P X1I1 ^^!XI BXK224 SI 226) SBOII 5|B 

S HI1»2| 2^ ^§ SM(250 SI 252)^ ^P^SEL "SXI B tHEl SJ^(234)2J X1I2 H^XI 

BXK224 SI 226) gJBOII ^\m^. »I2»2| 2^ SW(254 SI 256)^ 

a. 

«^!XI eiblEH Si^(232)^ §Xl(236 SI 238) AhOI^I H ^2(260)2f ±9]^ Sx|(240 SI 242) 

A^OISJ H ^2(262)S SSSO. ^^Xl ojbjEH SJ^(234)fe ^^IS 9X1(250 SI 252) Af0|£| H 
^H(264)2f >tflS S XI (254 SI 256) AF0IHJ 9 ^2(266)« SS»D. 

^^1X1 s|^(232 SI 234)2] £^ §XI ^^g, XII 32 Oil 2AIS 5xH^, ^-^1 32 E^0|220|| 

MSIXI^EI, ^2 ^ilOlM bl-OIBSI- ^ ^ XI ^ E-j , F.E.T. , G.T.0. &X\ 2^ 2^ 
S»S/H X1I5^ 4^ 2iO. 

A|^^(200)S, SJ-B BXK202 SI 204)011 B^ S ^ CHI □§} g^OII 2|§[ B^ 22 2^ BWEI 

U^(230)2J ^^011 CW§1- S^0|| 2J§[ 2-^ 22011 AH 2EH(150)2J e^S ^^6^1 6^ 4-^ EHM 
¥ ^?1x|(270)S ¥^^2^ ^mmot. ^¥1X1(270)^ BXKa-b, c-d, e-f, g-h,i-j Si k-l)S S 

»»a. « 21 BXKa SI b)fe ^5dXI U^(232)2J g 22(260 SI 262)011 S^O. »2| BXKc 

SI d)fe «5dX| US(234)2| B 22(266 SI 264)011 S^SO. «2| BXKe 2f f)^ E\Q1 

BXK202 SI 204)011 ^ S^SO. & h 2J BXKg £f h) CHI CH6H AH , BIKg)= ^§ 9HM Al E| (280)M S6H 
£hB BXK202)0II S^£JH, B»(h)fe £FB BXK204)01I S^SCK «2| BXK i SI j)^ 

2EH(150)2| 3<M(152)2J am B¥0ll ^ S^SO. ^2] BXKk SI l)^ 2EH(150)2| ^<M( 15 4)£| ^ 
CH B¥0il a^SQ. 
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E-XKa S! b)S &XK i SI j > Oil ^ S^SrH, &XKc 2} d)8 EfXKk * 1)011 ^ k g^8*b XII1?ix| 
Oil ±9\x\(270)Jl 9im W. OlShOII £P » All 8^1 AHti9 blh2f SOI , 2Jdi9 £JS(230)2| i^2i¥Q 
2-^ 220UH 29(150)31- ^e^LL BJ|(e SI f)S BXK i SI j > CHI ^ &XKg U h)S 

eXKk 91 I > CHI ^ S^ofrb X||2?lxl0ii ^?|x|(270)3> 2iM ttH, B6f AC 2S2^¥£1 2 — Oil AH 

2EH(150)3f ?§Sa. 222] §2!0il, ?B 3H1IH AIEH (280)^ 5!<y(154)5f 92J BXK202) A r 

Ol Oil S|B£ S^Q. SEI( 150)31- §BH2j PSC 29SAH W if 5! 6^1 3113931 HH S CHI , BUM A| 61 (280) 
b, 29(150)31- 3^ 220IIAH e£U2| PSC 29SAH S^5>2^, 29(150)2] X||3ESX>3r XIS» 
3HHHA|Ei d^^8MI £^99. 

s was) 2Aia ^Aioiioii ma, 2-& 22011 siouh, °itH9 si^(230)b 21^(210)21 

8, 29(150)S ^§5fb 2-& B± = ££(PWM) M^2^ £^5 r 2^ §^5^| £19. »8|, 23dXI SJ 
^(232) Oil QioH AH , §x|(236 S! 242)b ^?iS ^^(A+)Oil 2|6H ^§32, ^?i§ 

§X|(238 SI 240)b ^?iS ^§ £!S(A-)OII 2] 6H ^§£ICH, 2Ei 2! £1(152) Oil °lJ\o\J\ 9\m B 
22(260 * 262) gJBOilb XII1 2 8KV P1 ) ( XII22)0il CHg6 r b H1 1 PWM A r 2" aSKV A )0l 

aaSCf. 8AJ8MI. 2SX1 ffl £(234)011 CH6HAH, ±?|8 §X|(250 SI 256)b ^flS ^§ &!£(B-)OII 
2|oH SfSaH. ±918 & xl (252 » 254)b ±?IS ?§£!S(B+)OII 2joli st§£|OI. 29 3^(154)011 PJ 
3 r 8PI 9\& m 22(264 SI 266) gf&Oilfe »|2 S^(V P2 )(HI22)0il CJI§6-fb XHI2 PWM A r £! = 

a aerowoi a^sa. 

WEiM, 251X1 sl£(232 SI 234 )2j ^¥iS §xlb, 2Ei ^£(152 S 154) gJBOII 336h3| «S ^§ 

o] aw. oiib mo\ 90° ■ s*t 2-^ aasi xhm si xii2^& Ai-ei ^£ pwm aa (v A si v b ) 

m aashs^ i^ecf. seb. aa(v p , si v p2 )oii cushah &tfte ^xh^, hi 1 si ni2 

a&(V A SS V 8 )^ 3<y(154) ^E+Oil &13F£Jfe XII2 a&(V B )2l 3£(152)0il oj3h£J^ HI1 ¥i^ 

a»(v A )2i 33is 5iof2, sn a^oii cue hi 2 ^£> h a&si b^isj uis. ^, v B /v A 3^ xise 

atOI 92^ ^S^^ia. SEff, OISKMI MD 6* All 8* 311 AH^S bhfif ^ V 0I , ^?iS =?m A+, A-, B+ 

SI B-^, a^(V A SI V B - )AhO|°4 ^§^1 9\& ^2xhS ^XIoHl, SB(V A 91 V B - )2| 2»2f2| 33|°J ^§ 

21 die, OIIS M01 , Vb/V a M ^XI8hffl, 2EH(150)2| ^ ^ 3^0il CHoD ^^^2^ MM/oj|s 
^ UIMM ^XISf^AH , 29(150)21 3^ ^2 m^M 3^8^| 6^ ^^2^ ^SSCK 

Xil42^ Uh2f ^01 ojbHEH sJ^(230)2J g^S SIOI»3| ^¥ixl ^Pe <^^(A+, A-, B+ SI 

B-)M ^^S^ XHI OH sJ^(300)2J a0|013^e EAIfi-Ck HI 52^ HIGH 3^(300)2] eOil tt 

^ysfe 019 nui 2Ais 

Df§, HI42S ^^5h2, U^(300)^ 29(150)2J 4:§2| §^ ^2S UEfUfe 2] "Oil AH ^2 
XilCH >il^M 4^doh2^ ^2 i5i Si^(302)M S^BCF. ^2 HlOi >jg£j §S0il 

S&ohOl 292| X^^2^ HICH6f3| ^1 oh CM , 29(150)31- ^x-il^a A|^§j2J Oi£! Eh£FD|9 2 

^ m&m sm&2^mi <go\m ^ ^^2^, ^2 xhich ^m^, a?ixMi£f ^§2^ ^ 

^m3il XII CH 4=&CHI 2JoH ^SAI^ 4- 2iCf. SJ^(302)^ ^2 XilCH ^11, #^(304)^ 

Oil, 0 L41XI 5 M^2| S?ILH2J DC ^SAI^ 4^ 2iQ. sj^(302)2i ^§ ^2 Xii 

oi <m^2| ^^oii 2iss q. na-iu, oiim moi , e.^, ^2 xiich 6im3h 0 lhxi sv dc <ms^ah xnsa 

, 11^(302)^ ^^HH^i ^9^ ^^£J^ R-C UIM^IB^AH XilSiJ ^ 21 CK 

sj^(302)2j oc a^ #^^ ( a^ xuch ^ h a3i(vco)(306)2j £j^oii 2iJ\z\zz oc a a oil diais ^ni- 
^inn (308) oil xiisa^ as xiich ^a3i(vco)(306)2i ^j^oii 213^9. oiia men, 

VC0(306)^ 0, 2.5 §y 5 M^2| DC ^ Oil OisS^ 0Hz, 61.44 KHz SI 122.88 KHz2J ^Hf^ 

• ^SEf XHSe^D. (VC0)(306)^ Massachusetts, Norwood ^XH2] Analog DevicesOil 2J6H 

2^ ^5 XIIA0654JN2^AH XilS^ 4= 2^9. 

VC0(306)2J ^^(308)B 12 UIM OIS 3^9(310)2] ahaa EJ ^ Oil 3^9(310)21 &J\ 

11^H2J 3^9 #^ B». ^ Qi UiXI Q„&0l AhSSQ. 3^9(310)b Phoenix, Arizona ^XH2J 
Motorola, IncOil 2J oH Xil^a 2^ M MC74HC4040N2^AH HIS1I 4^ 

2eh, U^(300)b BXKQi Ui XI Q n )OII XII g 9 b 3^9(310)21 Oi2ai^ S^(AD t UiXI 

AD„)0|| ^^6^2^ 2Kx8d|e EEPR0M(320)M S9SQ. EEPR0M(320)^ 21 tH EH sj^(230)0il 2i6H 

^^£1^ PWM AF21 ^<!d W# S8KV A 2f V B )0il OlgShfe Ar2iHKW 0A 2f WoaJS §2] orb QXIB PI 

019 StS S&SFfe 5A[S1 LH^Oil XHSSUl SICK Oil A|& ^AlOilOil SiOIAH, C|X|g^ SSS 

niitWoA si w 08 )g, xin si xii2 ma aa(v A ai v B )A^oi2j ^§21 ^e»oii cHemcM. 90 0 21 

^2»S ^D. 2 eh, EEPR0M(320)0il XHS9 9X11 QIOIEfb 33IS ^2^ flfi(W 0A 2F W DB )# 

ssiea. aeKv A )Ma e B3iM ^2^ a^(v B )oi a^sib age o r aioii 29 xuiiai ^ssjch & 
9. 

2W2| EH(W 0 A 2f W 0B )M UErLHfe PX|§ Gil 01 9b Ah2i AJ0IS9 1024 §3 r ^2^ »»S 9XI1 

D\m SEfi^ EEPR0M(320)0il aSBCI. UrS (W DA SI W DB )M U9Uib QXIB BIOIQ 2^^, 

3r^9(310)0i| 2J3H 2^^2i Oi2Bil^ ^MO| EEPR0M(320)0I H r ^(W 0A 2r Wdb)S U9Uib §3r 

^S5hb P XI i* Gil 0 1 El M m^iOi LHXI D 8 )0il i^ShElt EEPR0M(320)LH2J pj^^PJ CH2£il 
?ix|0il IHCHS XHSSa. EEPR0M(320)^ Santa Clara, California ^XH2j National Semiconductor, 
IncOil 2J8H Xil^S 2^ ^ S XilNMC27C16QS AH XHISS ^ HD. 

QAI, X1I42M S5§^ , EEPR0M(320)2| QI0I9 ^(0, LH XI D 8 )^ OIS PXIB-0^S3 ^* 
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3KDAC) s]M(330)2] CI Hi ^J^Oil Cl^SO. DAC sj^(330)^ 3>SEI (310)21 Q, 3[§E\ m^m 4*616> 
£^ DAC 61^ S§S(332)S SS»». DAC sj^(330)^ EEPROM ( 320 4=616^ PXIB E)l 

0IEIS 0rb k M3 §EHM ^^6K», DAC 61^ (332) Oil £1^3^ 22 2* Oil CO- #^(334 SE£r 336) 

g smsi rn^ow onfsn a at a aisetct. ^sa «^(q,)oi ^saoiojsi a§4si a«r?i oimoi:>i 

ffH^Oil, DAC sJM(330)^, £^321 El III QIOIE} 2J<M01I CHgori= 2*2*21 <£^™°1 0^M3 £ 

a§*(334 * 336)011 IHEUM MIAIS 61 Al Oil Oil SlOjAi, ^ SBKVa SS V B )0il CHg»te Ah 
oi ^Ai OhtfSH EH(A ^ B)B #^(336 SJ 334)011 2f2} *H39CK 

J9l5Ete DAC UM(330)2| g^(336 £ 334)011 flISSfe OUrfSH A r £l HIS (A a B)8 EAIttO. 

oiiais 4i ai oil oil ua, oiwsn ma(B)2i a^ifc. sa(v P , a v P2 )ee^ pwm ma as(v A » v B )si 

^§21 331 Oil CH§6f^ O r ^M3 »«(A>2| BPISCf 3Df. 0r^M3 EH(A 2f B) AhOI °J 

32|xfM £PI 9\m 01 BhCHI tf8»Q. 0rb h M3 EHHA g B)B 31 AhOIHI 4:§°l ¥l4 h 

SfeGII, 3 2|£i= S 0j| Oil AH 905E° Old. 

DAC SM(330)^ S^(3365f 334)011 2|2|- C||g5ri= Vref ^ ^ (338 H 340)011 ^31818 61 4^61 

eh s^aoi 2*2*21 as ^?iig§ 3^1011 me*, dac siM(330)i=, 3 ^61 Ji^e 
oigoha, cn§6fb ae* ^iss usoii uiaistoi o^M3 §<*2i 321* ±^ia »e.isch e mm 

Oil Oil 2ACHAH, V REF ^^(340)011 2! ^6^1 Oil 3»e 32IS S*fe HI1SET £911118 fc!£te, *JM(302)2J 
#^(304)0)1 HISS DC SSI 4^6f£^ S^£|CH 9 II SIM(342)0)I 2J6H ^£l£!Er. 

S1M(342)^, £§2| Sige* MM/ollM;* dlSOl 2a (150)21 154)011 Sg*0| °l^£j^ 

^ 2E)(150)2| ±§2) ^£0|| UI5HS1 DC 2£*o^ AH XH1 1 r65HIS^ 6111 g*£!6hE^ =? 

3 II, Oil a MO), DAC SIS(330)OII 2] 6H #^(334)0)1 m^£\£= OUrfSH A r 21 2 
2*(B)S 0 MM LH XI 5 MM g¥12| a§*0| ^£)^ ^J^(302)2j (304)011 ^ EHgsh^ ^ 0 MM 
LHXI 2.5 MM S¥|2| HI3-EI3 3^IM 2>i=CL SM(342)^ XH^ ^UH sJMMAi Hlg^ ^ 

01^3 Qfg(A * B) AhOI^I 3^1 xhfe V REF ^^(340)011 21^^ HI 1^?ilS§ 6!^Ma 

3^IM ^fe HI 2 ^911^1! dli Vref ^ (338) Oil 2131 B ^ A| Oil CHI AH igSQ. ^5HliJ^ II 

M(344)^ Bll^ sJM(342)01l HI 5H H1 1 ^^l^^j ^jll 4^6JSF£^ S^&CL sJM(344)^ 

HI1 ^5HIS^ 6!2i Vref gJ^(340)0|| KOI CJ^Sm, 5E§[ V REF 2J^(338)0II B!^»3I SH HI1 ^ 

SI^S ^^M^EH HI 2^?ll^g 6111 i»efD. HM(344)^ HI 2^311^^ 61^011 CH» HI1 ^^l^^l 
61121 UIMOI HI1 ^ HI2 ¥l^ 2^2| akq) 33 | ( s Vp2 /V P1 £E^ V B /V A £f ^^^o^ §^6^l S£ 

^, HI 2 ^^ll^g 6J1M ^^elLL Hi- ^^Oll 0>ei, ^?ll^^ UM(344)^ HI 2 61 S» HIS6I- 

31 ?16H H1 1 ^^I^H 611S ^S6I ^±|AI3|^ XHS ^S^l SIMMAH HIS9D. HI 2 ^P^Oil Hl-S-K 
HI 2 r65HIE^ sJM(344)^ ^§°J dlMM ^Xl 6r^AH H1 1 ^^l^g 611M¥Ei HI 2 ^^ll^S 6ll^h ^ 
SI 4^ 1.0 OlohSI OI^M HIS6f£^ «?ll@ 8^ e^^l sJMMAH BISSQ. 

» MAI Oil Oil 0} B-K Ul^, 31^ UM(342)3h H1 1 ^^l^^j 61 1M »»8Wie, S 30)1 

M ¥XI a^E>. UM(342)fe, ^^11^^ 6113^ V REF ^1^(338)011 91D[o\D\ ¥I6H O r ^M3 

»s(a)oii ammt: H12 ^911^11 61imah m§s ^ ^ee^ ^ssi ^si 4- hd. hm eiai. ^ai 

^^j SJM(344)^ b\mm ^Xl m^AH HI 2 ^^I^H 611M¥EH HM :65HIS^ 6113f 4= 

i.omp m o\mm m^m^m ^mmah his m ^ 

DAC SIS(330)= Norwood, Massachusetts r^XH2| Analog DevicesOII 2|6H BS HI AD7528 

CMOS 8-dlM biffl ^6.^ DAC(dual 8-bit buffered multiplying DAC) MA) HI 38 4* SICK OIHB S 

DACfe ^ 3H2i oftfsn #^oii ^ ammt: ¥ ^h^j v RE f ^J^e ^ h ^a. 

HI45ES QX\m HhS(WoB a W 0 a) ^ ^l^ (V B ^! V a )CHI CHS6hfer DAC s|M(330)2| £ 

^(334 S 336)0)1 HISSIb 0rb h M3 EH(B §J A)^ g£H2J Orb h M3 bH IH SJM(350 ^ 352 )M e6H bl 
5131 s!M(354 g 356)2J HI 1 ^J^CHI ei^SCf. sJM(300)b ^^IHKT)M #^(372)011 ^^6hb 
^^3|(370)M *?Or32M 5&^CF. ^2|EKT)b Oil « ^0), 1.25 LH XI 3.75 MMX^XI ^^6r^ 

EI3-HI3 HJ\9} EH^r 900 Hz L_UX| 1100 Hz S^2j ^E^M 4- &^HKT)£| ^Hh^b ei bH 

El sJM(230)2| 2^ ^?1S SxlOII PJ3 r o^| ?|6H ^?l§i 6J^3f ^ k ^£lb ^Hr4^M ISSID. ^^Hl- 
^^3|(370)b ^ 3|^0ll SXI& i^b 2 61 e^3| SI dllH^IM Sl, v Srb sJMMA) HIS ^ ^ 

2iQ. UM (300) Oil 2^0) AH , M^EKDb 1000 Hz2J ^ 2.5 MM2| n|3-EH-EI3 3^IS 5>b 51 

01 Ur^^mCK 

B-^S^I (370)21 #^(372)0)1 BSS ^^EKT)b d|in^l(354 * 356)2) 2|2|2| HI 2 ^1^0)1 ei^r^Ef. 
HI5£b bim^l(356 §y 354)011 2|oH ^ 4^61^ 5^ E^§(A SI B) ^1^011 ^^HKTJB £ 

AIB £^Oia. dlH^I(354 S 356)21 2f2tS ei^^S O r ^M3 EH S&(A SEb B)2) 3^Pr 
^^HKT)2J 3 JIMP- 3^U 5|^X|2J Oj¥01l 0>£K 6\0\ fe£| 5)1^ ^, 5MM , 5Eb M^ fedl 

mm o mm s el #^chi ^^^a . n inh ^ bun^i ^ ^ Eh 

til 3^1 (354 S 356)0)1 2|6H Erl^ 21 EH ^ (under lap) SJ ^^^1 s)M(380 

Si 382)0)1 ei^^CK SJM(380)b AH M 3^1^25 1^£I3, sJM(380)0)| ^ ^29 

EHUf lEHSf, 2^ S»(250 SI 256)(HI3£)« ^^6^1 OH S)l 

^ ^H2| ^^Ixl 61s(B-)M m&mS^m =?£&Q. SE^, ^)M(380)b 

m«(B-)2| fe£| ^4^013, & XI (252 Si 254)(»I3£)» =?S»5|0II SB B)| ^ « ^ 

^H2i e^gi H2 r6^ixi ^§ 6isM aras^i ^ tai awa sims sbso, seh sjm(380) 

b, 61^(8+ §y B-) Of! 2I6H 2|^2| ^^1S SxPh §A|01I ^-S£JX| 3M 216H. fe£l 

Bllg 0-25 S^Hf ^^1S SxlOII 2|§[ 2#2J *JHI XrB AfO|2j A|Z> XI2M HIS6fb eiEH^ SIMS 
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fflS(382)fe SIS (380) 21- §g§[ S^ISS mgOII. US(382)i=r §X|(236 » 242)fi ^ 

gAPI^ ¥ 3H2J ^2 £«M ^§ <^m(A+)2l £?ig § XI (238 §J 240 )M ?§A|3|fe *F 3>H2| i2 =? 
B 6J s(A-)M H3»CL XI! 52^: ^§ ds(A+, B+, B-m 2AI&CK 

PJbHEH US(230) » fl|OISS(300)2| g^OH £101AH, fflS(300)fe, BPhS =?&&1£.D\ S2| teBI 3t£ 
S matt Bi, ^xPI- eslJI ^§£|2i|, PJtHEH US(230)2| 9fl> ^§A|3PI 9\oW 2111® 

te ±9\X\ ?B fc!ft(A+. A-, B+, B-)S B»eCK S»2| g^ ^ ££(PWM)& &H2I ^3fS 

AH, PWM Af9J 8B(V A ai V e )g £9(150)21 51^(152 H 154)011 ei^SQ. 011 ■ SCH, 

3x1(236, 238,240 31 242)2] 3!£!(152) S30II BPhHfe PWM M21 ^£ aS(V A )2| g 22(260 

* 262) gfE+OII gtgSH? ^3fS SfeO. SJAFSMI, ±?I8 9X1(250. 252, 254 » 256)2j g^g 
3 £(154) SB0II £Ph3^ PWM MPJ^£± *jS(V B )2j B 22(264 ^ 266) £>>BG1I ^3fM 2fe 

a. pwm as(v A si v e )^ xii52oii 2Ai£ioi sack ma ama v B )2i as a^i^ §w us(2io)oii 

2joH HISS DC aS2| 32121 B4*H» ^&Ch 

2 EH A|^gj(200)2| §*[0|| 2ACHAH, AI^HS, ^0\, ^¥1x1(270)21 9\X\0\\ Q}£f 2-& 

2^= e & 2 2 CHI AH §»■ Dt^&Q . 2-& 222J- = 2J tH EH 5IS2I 01 01 SXI£! 

s«toi ma. eitHEi u^(230)oii 2I6H wasaoi 2eh(i50)oii epjst pwm a# a&(v A « v B )s ens 
6^ a^oi s^eMi Aisaioiseo. 2EH(i50)°j =?m ^2^ ^2 men tisoii esmoj 

^ 910. oia» eeioii, bhi ^ as(342) » ^iuu sis (344) 011 21 en xhiss^ 
an §y xni2 as ^5His^ £jmoii aja dac sjs(330)2i ^a- 21^21 gzt-oii 21 sh sek 150)21 21^21 

51^(152 g 154)011 01^^^ ^ovQn Qi^Qj ^ggj. bl SOI ^X|@CL SES. £9 (150)011 

2i^F£j^ a^(v A si v B )2i an a? pi- ^2 m& aaaxia. as ai-oisj bis, oiim 

MOI, 31 ^CH B^lfe, fl|1 * HI 2 ^5HIS^ <^s21 ^□^ei ^01 ^§8MI ^ XI 2| XI °h , 31 iM^2J 

a^ph ^2 xhich 6! soil e&moi ^sfsh^i (ehsoii, aia^i sxiaa. 

B^- 22011 910] M t 2EH(150)fe §eH2J PSC 2 EH ^ AH &XK202 ^ 204)011 AC 2^2 

^¥EH ^IS e^o^l SO. 3 ^Hl, 2EH(150)fe, ^! XI CH eiWEH sj^(230)^^ 2E1(150)2J ?§I % 

m oiesxi &s xie>2, m^m ash a^ ^eh> sxis 4= sack 

2EH(150)2J Ale eoil, afll §^ ^2^ ^eOl Q^^cm ^§12, ^2 XHICH Aj^fe ^^1011 32f 

awi ^2 ^eoi o.^m 4= 2^3, oie 2 eh 3<y &&21 a^i a^si ^^121 2iJim sehs^ 1 

SCt. 01^ £11 e 2EH2J a^(inrush currents)S OPIAPIfe SO. d^UH , 32f 

2 e| ^goPIOII a# ^ oifcHEH U^(230)2J ^?1S SxIM XII 

AO. CHaSS, SES, a 39 ?§Sb 301 fi^SCf3 ^§§[3, 01 01 SXI9 £iWEH 34011 

E0£K ^2 XHICH <M^^ §^ 2^^^ CH 01^ 2^1 Oil m^XI &2^ 2EH2J §^ ^^( rated si i p) CHI Q\ 
§6fe XH^r2, 0IIS MOI §^ ^22i CH^t 2 ~5%M S^SfE^ ^^1011 ^ 3 ^, 2EH^ 

^2 XII 01 <M^oj B -|, g §^A||j2SM1 §^ ^2^X1 ^^A|^ ^ 9JLQ . 

XHI62^ » ^S2| P-= ^AlOIIOil M&, B1WEI U^(230)(XHI32)2| XIICHoPI fl& XHICH 

SJ^(400)M 2A|°[ 220ia. 

sj^(400)^ AFejnf as ^ti #^(404)011 i^jo, SAheim as ^ti #^(406)011 ^aa^ a^ 

£1^ »a^l(402)» fiSSO. »a^l(402)fe. Slofe 2 EH ^2011 CLF£F tfaa A^eiHf ffi ^A^eiIIf2| 

^n^a ^sfAppi 9\mo\ , 11^(300)011 turn D\^m sixng, 2 eh ^2 xhi oh ^jii 4-^1 ^2 

XHICH S^(408)S SSSD. ^^^1(402)^ Tuscon, Arizona ^XH2| Bur r-BrownOII 2]oH XHI^S 2H & 
m. XII 4423^ 2] ai^ HI" £8 2 1 sL A1 XHI^S ^ 

2 EH ^2^^ ^Sf^ ttH eibHEH 11^(230)011 2J m ^^3^ aSOIl CH^Oj USth i§/i^ bISS ^ 
XloPI , ^^^1(402)011 21 6H #^(404 91 406)011 ^ h ^£J^ A^^<y S 3Ah2i 2^ ai^^ 

8h0lHH^ ^ EH (410 S 412)S gBH ilia. ohOIHH^ ^ EH (410 S 412)^ S|H 

3HEHAIEH (414 S 416)2f ^M(shunt) XH&OK418 420)S SSKO. 6h0IIIH^ ^EH(410 ^ 

412)^ 6dB/^EIM M-2H(rol l-off) m& g 2EH(150)2J §5f S?|2| ^^x| OI^2J xfB ^ 

E^S i^>^a. 3 ^3f, ^^^1(402)011 2|5H ttiSa M2im S 3S Ah2J/3Aho!Eh <M 

S2| ^E^OII ^blBlia^ 5^01 HH^ ^EH(410 §y 412)01l 216H 6dB/^EI« 

5 asi ^n^2j &m mo\°\ im ^uibii &^i« xhis^d. o\z\m ^^011 ^chah, moinH^ 

HEH(410 * 412)21 M^OilAH A^EI- S ^A^2]^ ds21 a^^ ^^^1 (402)011 AH ^H^2| ^sf£f 
§ tl|B1ia|-CM ^sfS^3, 3^ ^^2J £ EH #^011 CHth i§£[ MM/51I = ^ bISS 2feCL 

s^oimi^ g eh ^£011 aieahfe ^hhhaiei (414 91 416) s xnt>oi (418 ^ 4202J 3hhh ai eh (414 

K 416) 2|2f0ll CHSH 0.1p F0I3, XH»5I(418 H 420) ^^011 CHoH 10KQ 0IQ. 

XHI62S ^^8^, XHEO|(418)fe S(422)S a^lx^l^AH b^^oMI XHIS^CK S( 422)51 

3^ 21 El oFOIHH^ H EH (410)2j HIJU^I U^(430)2J XI1 1 S^OII S^Q. 61-01 AH ^ EH (412) 

2] b!3^l 11^(432)2] XH1 1 gj^OII S^^EK 11^(400)^ ^ ^H2J dim ^1(430 S 432 )2J ^^2J 

XHI2 S^OII ^llf ei^^6h2^ ^^^l(440)fi EH S1M[EK ^^^l(440)^ XHI42 

011 CH§H ^^^l(370)2f ^ 91C[. bl3^l(430 S 432) 2i^F£Jfe M21 2^ 3A^ 

of ai^oj oi^^^ Ah^^oj H}|t£Ef 3>1U 2|^X|21 01^011 (If El- ol0\ 2^ ^£1 

am as e et ass m^chi gfaeo. ii-ei-ah , 3eh§i biinfe 21^21 bi3^i(43o §y 432)011 2j6H ^ 

S £13, 3 ^31- m^S bl3^l(354 ^ 356)011 CHSH A JtS ^31- aj^^h §^8f3, XHI 52 CHI 2AIS 
51aH^ , ^^2J b|3^l^ 1^ ^ XHICH ^^thEf. 

bl3^l(430 SI 432)21 X1I4201I CH6H 11^(380 ^ 382)£f ajx.^o^ zp^^ 

S 9JCH^ §y =?m Si^(450 S 452)011 2P^Ch 3 ^3f, 11^(450)^ M *5±X\ 
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e> tH EH S|S(232)(*II3E)£| ±«S SxIS ^PSSPI ¥leh ¥ JH2j i^i! £!^(A-)3 ^ 3H2| 12 

9 r^flxl ^ ^!l(A+)i HIS^D. ENSPiMS, £J^(452)£r B M^XI fiJbHP US(234)(ai3£E)2| 

^?ig s*ia =?ms[j\ mm ^ JH21 1^9 6im(B-)2f ^ ;H2j 129 ±9\x\ =?m <^^(b+)m 

XIIS&D. XII 01 £1^(400)011 2|6H B«S ^xl ^§ £Is(A+, A-, B+. B-)i= HI4E0II EAia 2 xH 
S, aiOj U^ (300) Oil 2|6H ^£8 a *JU*<o^ ggaFP. 

a«»3iis/H aisa a»3i(4i8)te a a (410)21 ^safoi ba^hi- as- ^moii cn6H, 

(402)011 2|6H S«S Ah film 89 <^^^J HJIM &± A\3\^m m 4- SIP. 

SEB, ^ a 6! (152) Oil fil^S^I ¥1811 filtHH SIS (230) Oil ^ 2£ 291 S4SAI3IB, S 6! (154)011 

fil^SPI flSH BBfiD B3HM Sffc 0112^1(430) S2 SJ^(450)0il 2joH S£BShte 1 

Hf^h BQ. 3 ia, » AlAIOHOq/d gfte* 4S( V p2 > V pl )0| ^@a. 

31^(400)011 2|8H £?|fl £Is§ 3& s]^(230)2| ^?|*J S XI Oil fil^S, S£H(150)CHI 

¥|6H , «I4£01I EAia §EHM PWM 2^(V A K V e )0| B*»ate gfe 

a. 

HI 01 £1^(300 SEfe 400 )M SSoJfc A| ^(200)8 2-4J- 2E^ §s.>8fe §2 90° 2*E»B 

XHISShfe ^I^SOi S 8f8S 01 Oil XHI ¥XI 3feP. HI 01 £1^(300)2] HI 01 3[0\\ gj- 

^Si^ 2f£te 90° 0|2|2| P^ ^§2| ¥l£f 3fe n^Oil CH§* P XII QIOIEIM 

EEPR0M(320)0II XHSSSSMI 5§I 4^ «CK SJM(400)^ 01*! ±™2\ 2f£»B lltz 2JW2\ A\9i 

mm aashfe «a^i(402)oii chsh m&w mmim chsi»e^ ^si 4- hd. #*a «oi, v 

«3I(402). SE£r CHSia 8*4831011 2|SH tttiia Ah film AhOI^J fl« ^Efc 23(150)3 5!£j0il fii^Elte 

xhi oh u^(300)fe ohtfsn nn(A si b)oi ±§2j #oie a^iM hi 1 si m 2 ±3\\mm 

^^of^ ^^l^^i £JS(344)M S^Shfe 5!^^ ^I^SJCH SlXIfi}, £ SSS 01 Oil UlEhg ¥XI 

ck ch&ioii, oiiAia ^Aioii2j eton sioiah, qxih aioia atss nn B^i2j biefWoe / w DA )oi A 

^ 2^21 U\m( Vb/V a )HI ^^^o^ §^SF^I ^01 eh B^ig MfilEKWoA §y WosJS §2| 6F 

^ EEPR0M(320)0|| H§I 4- SAP- . HFdUH Vre F gj^(338 SI 340 )B »M ^1^£J3, ^3il^U aJS(344) 

^ m ^ saw. am sj^(342)oii 2j6H »aa an ^m.^ Ei^(338 » 340)011 2 

acf. n ^m, ^§2j him2| ^^^2 b^is ^fe 01-^szi hi§(a si b)oi ^^axiei, hf§(a 

SI B)2J 2|2|o| B^l^ HI1 ^^l^ij <M^0il CP-ELh ^IfmH, ^tl ^£ XHI CH £J^0il gSSiOl ^Sfef 
P. OIIAia 61 Al Oil 21 B3&0II 0>E.K EH(W DA SI W 0B )OI «0I« B^IM Sfe £^ S2l8Ha»a. PXI 
1 QIOIP^ SEtK Be 2^H2J Ilfggg 31 A^0|2| ^§2i ?|^ >[o^ §o| & 4, °[P. 

s gjgo] QilAia ^AIOIIOIIAH^ SEH(150)2J 2|2|2J ^j^OII CDSH M^/ol|s^ dIMOl ^X|£|^ 

SOII QjoHAH ^Sm^XIEI, S OI0II Xil^e ¥X| a^P. 0IIS MO] , a(fans)a Oi£ 2 EH 

^ahCHI CH6K , ^o\2\ 112 ^2011 Hf£F BdHeh ^ShOII CHSHAH^ 112 ^22| ^ 

§2| ^4-^AH 2|2|o| 2 EH 31^011 CH oH MM/5il = ^ dlgM ^SA|3|^ 301 MP 4^ SAP. 

XHICH as(300)(fll4£)2| XHI OH mO\\M SSf» HH SEH AI>iH(200)0ll CHoHAH, MM/oll^^ til^2j 

338 US ^£2j 4i§2J i,^0|| d}2l ^^I^S Mai ^^A|3|fe Ell^ 3^ U^(342)M 3 31^^ 
Mi ^^|g 4- SAP. 

^ i§8 HVAC A|^§]2j §^0|| AH §§9 ^XHISM ^ot&XIfih ^ ^1^ ^0^011 ^^a A|-^ 

eoii 2J0H ^ h soi ttssi §i§ ^^a^ aoi as ai^^ mmou^ ^mm ^ ?imm s^si m 
4- 

^S2| bf|[5|§[ ^A|0||2| LHgg 0||A| SI ^§2| 9I#6^P. ^ gJg£ ^Sel §EH 

¥xi &o ffl> s ^goj ^iyo^ ¥EH oidH 4^sei si ^s^oi °im 4= SA^e 

&P. ^ ^AlOII^ ^S2| gJdlS ^S6PI ¥|oH M^ SI ttH^OII, ^ ^l# ^0^011 ^^a Af 

BB0II 2J6H OldH AI0IIS e^H 01£H ^ AI01ISBJ- OldH ^aefll 018V 4- SAP. « ^S2) S?|^ 

s^a s^p s?ioii §2isoi 91a. 



(57) &?si mm 

an si 2&¥2i- an^!<y ani0^s an 5!^^, an si ai2 &^£f an ame^MP 
e ai2 2id sme^i ai2 2i<ye ?>^qi, ah^ s^i^^^ i^soi an ^ si ai2 

~ AC 2EHS ^^Al^l^l ^| Hi- AC HEH Al^ijo^xH, ACS EH ^^Al^ijg, B^E 

&w 2-^ ac 2^2] an ?i& ac aej- si ai2 ac 3^5^ 2-^ &m ^92s 

ah, an a^oi ai^sj^ an^2j 3x^21 ai2 m& s^oi aisa^ ai2^2i &i\m ^ 
dis^ 2-^ s^j 4B§ 5^6H2, ^01 an^2j Bxib ^,01 an5!^2i an si ai2B¥oii s^m 
b, ^>oi ai2^2j &x^ ^^i ai2 2^21 an si 2B¥oii s^sfdi, ^>oi 2-^ 2^1 4^&^ sj^ 
si= 21 si s^i, an^ si ai2^2i mm &uto\\ ai^sife an si ai2 ac 2^2^ ^^a^ 

SEHS ^eAI9l^ AC 2EH Al^g. 

s^p& 2 

ansoii ^ch ah , #d\ z-& 4*&e an aaa ai2 a a* Ahoi on ^§21 21 e a^i 

M 2-^ AC S^M AC SEH =?m M±m. 

3 
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hi is on sjouh, 408 hm ?i& a a oil ciie hi 2 sag ^g a^isi msoi 

imp e £§g &m n^m 2-& ac asi »»8»= ac sa ai±b. 

a^s 4 

HI1»0|| 2J0UH, 2-4J ^BS g^^EH H^Bfe ^S HlOi <M^CHI §S6[01 2-# AC 

assi 4Hh4S ^sai^ , *oi ^s men <ysoii me* ac sag ua ^sa ^sai^i^ ac sa =? 
s ai^b. 

5 

HI 4^ Oil &OUH, &D\ 2-£f 408 fe^l ^S HIO) 6!sOII gS^OI H1 1 9f HI 2 S&2| ^ 

2| 3JIM S3AI34, AC SEia SHI US ^£0UH AC 2E|5| HI1 91 HI 2 3£ ^Oil CHoH £^0il PI 

» 4W4« *j§^s^ ^§8^1 sxia^ ac £Q ai^b. 

6 

HI5S0II 9XO\M, #J\ 2-# *BS AC SEHg SHI US ^ £ Oil AH HI1 ££f0|| OB HI2 «6f 

sag 2*2*21 3^ig ^§g uisoi imp aai sxiahfe ac sa ^p§ ai^b. 
a^s 7 

HI6S0II Si 01 AH , &D\ 2-& 2^1 408 AC Sag Sfll 32 ^£ Oil AH H1 1 ?l & S&UI- HI2 «6f S6t 

akdisi ^§2i mm snstfc ac 20 =?m AI^B. 

S^PS 8 

H1 1 &0II 2JOUH, AC 2EI2I Dm ^£ S^S ^aMI 6^ AH, AC 29 2| 2 HI US ^£ Oil AH , (1) 
HI1 ^ SfflJJ HI 2 ?l& Sa AhOig 2f£ xK (2) HI1 SI HI2 ¥i^ SS2| 2*2*£| H?l 

zjg ±§g ui«, a (3) ac sag hm a hi 2 ^i<m 2*2*011 chsh ^^^o^ sm/siis* hi 

MM 8X15*21 ¥iel 401 CH S^6ffe AC 2Ei =?m AI^B. 
S^Pt* 9 

H1 18011 2J0UH, 6*3| a^£l^ 2£! 2^8 B4* AC 2£! ££*£] AC SEH =?B AI^B. 
3^8 10 

ac sa ^pg ai^boii sjouh, gj^ai= 2^ aa» 2-4* ac sag hi 1 ac aa at hi 2 « 

£* AC S°J2^ ESSJfc 2-6* Em 40S^AH, HI1 9\£ 2£*0| HISa*= HI1«*2I BX*» HI 2 91 

# aaoi aisafe Hi2#si &xm ^ptnsfe 2-6* 2^ 40, hm ^ hi 2 £fe ac s 

aS 5SW, &OI HI1 2!£!8 HI1 a HI 2 HI1 21^ ^Eie^S ^hXIH, ^^1 HI251^B HM 

S HI 20 ^21 HM aniB-^fiP- e HI2 SHIEj^M ^l-XI ffl , &J\ H1 1 3 HJ- 4^1 HI2 5!^^ 

S^l^o^ AH ^ a ^ 3 OH 212, ^>0| HM ^!£g HM ^ HI 2 Ef"^ 2-& &m 40°J ^Ol HI1^ 
g 0X^Oil S^£]2, HI 2 5!<yg HM a HI 2 B^fer ^^l 2-^ 2§l4Bg HI 2 ^ 

g exK)ii s^tioi , ^ h ^i 2-^ a§! 408 a^a^ ai aai, ^01 hm ^ ^ Hi2^g 

BX\0{\ ^ HISSI^ HM ^ HI 2 ¥1^ AC 2 0 J25 &^o\Q\ SE-ii A|3|fe AC SEH A| 

>^ EH I 
a . 

11 

H1 10^ Oil 2IQ1AH , S§! 408 §^ ^ ££(PWM) 2J bH BH AI^^JM 5^6^ AC SEH =?m A| 

§^pgr 12 

Hlimoil °|OiAH , AC SSIOIH, =?m Al^^g Si^£l^ AC §^6hOI OC 

a&8 hi safe 40§ st^ffl, ^01 = ^ ai Agjg, ^01 hm * Hi2^g 
0H2f dc 4<^ahs^ st^s bhi ^biei- 2-^ eiwa ui, ^>oi 2-^ eima u^oii 

S^£JCH , DC 2-^ a^2£ ^2A|5lfe ^?iS 40, ^?i§ HICH ^11 ^^BahOj, 

2-& s^g fef^i hm ?i& s^oi ^oi HM^g mm 0^ ^0011 »aan. ^^1 2-^ 2^ 
g ^>^i hi 2 2^01 ^01 Hi2^g 0ii &0Oii ^^as^ ( ^01 4021 e^e hioi 

2^ HICH 401 AC 29 A\±m. 
13 

HI12S0II SiOIAH, &D\ 2r& 0 tHEi sl^fe HMS HI2B ^^!XI 2!bHH m^m Si> v 6h 

H, £PI HUM ^^!XI g|€ HM ^ HI 2 0WE-I ^§dXI EHZl(legs)M S^SUl, ^>0| 

HI 2 S M5IXI HI 3 SJ HI 4 0 tH E] ^^X| SOM 5^612, ^,01 408, 

&J\ HM, HI2, HI3 ^1 HI 4 H^!XI £H3g ^I^Oil ^'^^ HM 2^ §Tx| ^ HI2 3^ ^ 

91 S SxIM S»om, HM^g 0Hb ^ &D\ HM a HI2 ^^!XI H1 1 % HI 2 5|« 

S^Q 2^ A^IS §xl AFOIOil g^aCM, ^|2Mhoj ex^ ^Ol HI 3 §y HI 4 H^IXI 

ng hm si hi 2 ^?is &xi ai-oi chi ^ a^a^ ac ea ai^^ 1 . 

S^P^ 14 

H1 13^ Oil °[OiAH , HICH 408. Sag ^§g 4SM UEiLHb ^1 4^4 

M £fe d^S ^^5F^ 40, ^^1 ^Jl 40011 ^gCH, M± <^sOil E^oFOj 
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CHI eat CH2ai6: 61^M i^8H=r 49, 01281:6: 6Js Btg 4901I §§J£ICH, ^2j CH2Bilr6 61 

moil sbskm ana aioia tyn nsstt? mi a a 49, 6*31 axis aioia 6isoii sssfqi. 
<mi 4Ef40ii £j6H i§9 T^m^B ^ ^ hm o^sn Ahej mm 6i m si Hi2 o^^zi ai- 
oi Ai^e &*s§u= mm 49, n§ ^e*4 bin »«s^ 49, £ni 3 

§ 4E^4 til HI 61^2} 2>2|2| XI1 1 S! HI 2 A^oj ^61 EH 6111 4616*2^ li^CH , H1 1 SI HI 2 A[ 

2i ^612^ m± m ££(pwm) 6isM hiss^ uiin^i 49:2*, #31 hm si hi 2 pwm 6i 

1^,3 feSl^ei ^^(complements)* #31 HI 01 6Js^AH HI Sol- 3 p &3I H1 1 it HI2 PWM 61 

^ g, 3 fedl321 S^I S^6F0i, £>OI H1 1 HI 2 M S3! XI 2J fcH EH SIS 21 #3 1 HI1 SI HI 2 2^ 
^¥IS SflSI 5 SHI HI0t8*te =r&§ SSSfe AC 29 =?m M±W. 

&=?m 15 

HI14»0II SlOiM. &D\ as HI 01 498, 2EH gSf ^£1 UEfU)^ 2J¥01IAH g^9 ^2 HI 

01 6JS0II SSSfOl, 2EH2J S^f ^£1 HICH6h3, &OI W± 6!s 498 &OI ^2 HI 01 

^soii hjoh ^§8 m± 6im 4e^4» art di§ stasa, 401 ma 6im «^ #31 

2_Ah SS2| HI1 S£ xi(2 H&OI ^i^!2^ 4:§2] MM/SII^^ dIMg ^2^, #31 

^2 HI 01 613011 2|oH 1§9 61^1 ^ 3>fe HI1 SI HI2 0fbf§3 M21 ^61 EH 6imM B4l8tte 
AC 2Ei =?m M±m. 

16 

HI15»«I £10| AH , #31 CHI2EI ^SS #31 HI1 S! HI 2 0^S3 mSWI ^ CHgSfe HI1 SI HI2 GUI 
^ 2U329 EH§ XIB8K1. #3| HI1 SI HI 2 CI JIB 2!1329 EH8 BBS 3 JIM 3UI01, #3| Jtt 
B 6im #3| HI1 SI HI2 PHI 211329 EHi #31 HI1 SI HI 2 0H*£3 EH2^ ^ 

SSofe ^6hg 0|g D|XIB-0*tf£3 B«3| (mul t iply ing dual DAC)0|3, #3| 0\m DAC^, HI1 SI 
HI 2 ^^il^iJ 2 3 ^610il Ufa Oie DACJI- ^Ol H1 1 SI HI 2 0fb h ^3 Hfg 6im2i BJI 

m ^ AI CHI >^9||^ 6^1 ?!§!■ HI1 S HI 2 D\m 2^ JUIH, feOI ^2 HICH 611011 

g&eFOi, £bO| HI1 ^^I^H 6JSCHI CHth HI 2 A^l^ii 6I32J blMOl e ^§2| dIMOl 

2^ #J\ HI1 SI HI 2 ^imy 6J11 B«8f0t. HI1 0hb h ^3 Efi 611011 CH& ^| HI 2 0\¥^ 

n mm 6ii°j bji uisoi ^ji ui^^ ^32^ ^2^ ^01 oie dacj^ m\ hm si hi 2 
ohwsn mm 6iiM ^ h am2^ spi ^91 aesht ac sa ai^^. 

17 

« 158-011 &OUH, CHISB.I 498 4^1 H1 1 SI HI2 0Hf£I3 HhS CHI CUgSF^ HI1 SI HI 2 PX| 

i 2H329 Eni usam. ^^i hm c\x\m 211329 mm°\ bj\o\\ am hi 2 pxi^ 211329 
mm°\ bd\ die^ isq e ^§°j dieoi gen, ^01 Efi 6im ^98 ^oi hm si hi 2 u x\m 
en329 mmm hm si hi 2 o^^n 11^2^ g^s^ ^61- oie pxn-oh^sn 

^^^l(DAC)0|3, &^l Oie DACb, H1 1 SI HI2 ^^l^^l 4616f3, 3 461011 dJBI- Oie DAC^h 

&J\ HM SI HI 2 OJtaTSn Ef§ 61s£j 3 JIM ^A|0j| ^5)IS o^l HM SI HI 2 D\m 

m& ^mm i\x\o\, hm si hi 2 ji^ 21^1^2^ a^i ^^£13, ^ji ^2 hich 61^011 

g&ahOI, HM 0>b^3 EH 613011 CH§h HI 2 0fb^3 EH 613Hj BD\ dlMOl ^Jl ^§ 

2| dl#Ef ^^'^2^ ^2^ ^51 HM 6J3M »»8^l ?ie 491 S&S^ AC 2 EH 
Al^ij. 

18 

HI14&0il 2^CH AH , ^J| 498, 40| H1 1 SI HI 2 PWM 61s SI 31 fe^l^ S4 61 HI 

gsFOi , 2|2|oj PWM Aijs 3 ^dl^j M4JI- eiJhSlfe HM SI HI 2 2^ BMOU 

1 4 &2HI 8^ 21CH^(underlap)49g H SB8hfe AC 2 EH Al^ij. 

19 

HI13&0II ^CHAH , ^Ol HICH 498, 3§ 4^4 tilH 6imB ^^SSfe 49, HM Af°l ^61 EH 

61S SI HI 2 Af9 ^61 EH 61 S AhOI CHI ^§2| m& ^2»S ^2^ HM Af9 ^61 EH 61s> SI 
HI 2 Ah9 ^61 EH 61sS °a^O, 401 2EH2J ±§2| ^2011 CHS 6^ S§ 4Eh4S 

^ EH 61s 49, ^^1 HM A^9 ^61 EH 6!s SI 3§ 4Ef4 61 ^M 461^2^ S&2J CH , 

HM A I- 21 ^612^ ?fga 1^ ^ ^^(PWM) 61sM HISmb HM dl3^l 49, HI 2 Af2j 

^61 EH 6!S SI 33 4^4 61 sM 461 6f2^ Mms}0\, HI 2 A^21 ^612^ ^f^9 ^ 
^^(PWM) 6img HlSmfe HI2 d!3^l 49EI, ^^1 HM Si HI2 PWM 61^21 31 2f2f2| fea 

M4 ^li 6, h ^l ^^IS HICH 61 AH HIS5f3 r H1 1 SI HI 2 PWM 61 ^ SI 31 ^£1 S4M 

oK)1, ^51 HM SI HI2 B ^^!X| 9tHEi U^2J HM S! HI 2 2^ ±«8 SM2| HI 01 8^1 

fl» 491 S&6fe AC 2Ei M±W. 

20 

HM9S0II ^(^AH, ^Ol aa HIOl 498, ^§2J 2 EH ^2M UEHJIfe 2J^0ilAH B«S ^2 HI 

CH 61 moil g&mOl, ^Ol 2EH2J HICH 81-3 , &J\ EH 61 S ^ 498 ^Ol ^2 HICH 61 

SCHI 2J6H I§a g§ 4EI-4M ^ H1 1 SI HI 2 Ah9 ^ai nf§ 6!sM &^6F3, ^,^1 2^ HI 

CH 498, EH 61s 4931 HM til 31^1 49 AhOI CHI ^1^£JCH, HM ti\HLD\ 49 

Oil §S9 HM Al-ot ^/ci HH 61S2J 2^3f 4Ef4 MOIOII ^^^2^ ag& U\mm ^XI8f2 

^, HM A^oi ^61 EH 6IS2I 61^1 3 g§ 4 Eh 4 Oil CO ^SAI3I^ H1 1 i= EH 49Ef, ^>0| EH 
61s ttB 4931 «3| HI2 015151 49 A^OIOil BB9 0I. HI2 dl35l 49011 S^9 HI2 Ah2J ^ 

6! EH 6JS2I 61 if 4EF4 AJ-OI CH! ^^^2^ i§?l dlMl ^ XI 8^2^. HI 2 AF21 ^61 EH 
61s2J *mm 3 g§ 4EF40II HF£I- £3A|5M^ HI 2 ^ EH 491 CH AC 2 EH Al^U. 
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S?» 21 

HI 20^ CHI 910\A\ , £,0| HI1 §j EH 4^B8, §JEH°I ^§§1 5§6ib SSSKH , &DI HEH°I ^§ 

§i Sg^o^Mi , HI1 Af°J =fi Eh a 6!t°j 321^ £>0| HI 2 g Ei 4*B0I HI 2 A|-°J ^£ EH! Ml 

e ^±jai3i^ en e ^±\m%± 4= ?i^m ac seh ai^s. 



a?» 22 

H1219011 sjouh, an a hi 2 M21 ^£ eh ^ <i> a^oi^j ^§21 ?i& a^st 90 0 d\ at ac 2 
a ai±b. 



23 

XII 22S Oil £10UH 



, #d\ an 

HEH2J AC 



a hi 2 i 

2EH 



i AI^B. 



9HMAIEI » £M XHl>OIB S 



24 

HI19S0II 40| U| JH fclfi ttiS «2HI|. tftil^ie! AC 2 eh AI^B. 
25 

huoskhi &ch ah , &}i seh^ ^hiwaiehs saoin, ^ji an ^ aaoia, ai2 3<y 

s Aie aaoiw, &01 an si hi 2 ah^ sji^o^ i^sich an, ^1 ?g Ai^ng, e# 

ac 2^21 ^oj ai ma b^skm = sets 4**1 »3i we an as hi 2 sj-ei 
sssa, ^1 Ai^gg, m &xio\\ ^ ^sa an a* H12 ^?i» = . hi2»si 

BTJtW *W HI 3 K HI 4 ^xl = , &OI HI1 ^ HI 2 EWOil ^ liS HIS * HI6 

±%X\ = , HI7 ^ HI8±«XI ^, HI1 3£±2j #31 HI1 SI HI2 B¥0|| ^§>g m 9 3J H1 10 ^ 

am ^a, hi 2 sidai an * hi 2 &^chi ^ 1^ hi 11 as hi 12 ±%x\ s*fc 4-^ 

CHM-^^(four-pole double-throw) (FPDT)±?I»» 6f3| HI8 £¥IM ^g HI2 a 6! & 

»«i aeiss, 6^i aiz ma an aei bii Ahoioii^ ^hiihaiehs ito, fpdt ± 

9\x\t= B& SE^ 2-& 2^1 4-3 g mU^^EH e^2^ 2EHS S^AI^ ^ 21b AC S 

EH ^§ AI^H. 
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